ABSTRACT: This study examined the determinants of vulnerability of headed households to food insecurity in Lafia Local Government Area, Nasarawa State, Nigeria: A gender based analysis. The specific objectives were to describe the socioeconomic characteristics of male and female headed households in the study area; identify the determinants of vulnerability of households to food insecurity and identify the effects of food insecurity on male and female headed households in Lafia Local Government Area. A two-stage sampling technique was adopted to select the respondents. The data were analyzed using simple descriptive statistics such as mean, frequency counts and percentages, t-test and linear regression. Majority of male and female headed households had secondary education and low income level. The result also indicated that there was significance difference in the effects between male and female headed households in the study area, implying that the female headed households are more vulnerable to the determinants of food insecurity compare to the male headed households. The result also revealed that the effect of the independent variables which are the determinants of vulnerability of headed households to food insecurity indicated that three variables, farm size, educational level and income level had a positive relationship, while sex (gender), marital status, occupation, type of labour and access to extension had a negative relationship. The R 2 = 0.196 implies that about 20% of the analysis predicted that the independent variables were selected on the level of headed household's food insecurity effect on vulnerability to food insecurity. The result therefore recommended for further studies to be conducted on the area of food security by considering detail and accurate information on various variables including political, climatic and weather (rainfall and temperature), topography, natural disasters, ecological conditions and other factors that affect food security.
INTRODUCTION
Food insecurity is a situation that exists when all people, at all times, do not have physical, social and economic access to sufficient, safe and nutritious food that meet their dietary needs and food preferences for an active and healthy life (Okezie et al., 2011) , while on the other hand, "Food security exists when all people at all times have physical and economic access to sufficient, safe and nutritious food that meet their dietary needs and food preferences for an active and healthy life" (Okezie et al., 2011) . This widely accepted definition also reinforces the multidimensional nature of food security which includes: food access, food availability, food utilization and stability among others (WHO, 2013) .
In recent years, there has been increasing awareness that the analysis of food insecurity should be carried out in a dynamic context. It is essential not just to look at the current incidence of an inadequate nutritional outcome, but also to identify the individuals, households or the commu-nities who are more at risk of suffering in the future. The main analytical concept that has been developed in order to address the issue of the future incidence of food insecurity is vulnerability analysis. The notion of vulnerability had first been applied to the context of poverty, for an early application to social risk management, but it is increasingly acknowledged as an important approach for the analysis of food insecurity as well (Ibrahim et al., 2016) . Food insecurity, they said, is the "unavailability at all times of adequate world food supplies of basic foodstuffs to sustain a steady expansion of food consumption and to offset fluctuations in production and prices" (Admassie et al., 2017) . Onoja (2017) indicated that policies aimed at reducing household population growth could improve household welfare by increasing economic growth and improved nutrition for the growing workforce and equally reduce food insecurity.
Food availability is achieved when sufficient quantities of food are consistently available to all individuals within a country. Such food can be supplied through household production, other domestic output, commercial imports or food assistance. For persons living in urban areas, food access hinges primarily on the household's ability to purchase food. Most urban poor neither have large food stores, nor do they have access to areas for own food production. The urban poor often pay more for food purchases than do wealthier urban counterparts, as they are obliged to buy small quantities of food daily because they do not have the resources or living conditions which permit them to purchase and store large quantities of food at home (IFPRI,2017; Costello, 2017) .
Effective food utilization depends in large measure on knowledge within the household of food storage and processing techniques, basic principles of nutrition and proper child care. The primary factor effecting food utilization is individual health status. Illness and disease can lead to loss of appetite and poor absorption of the nutrients ingested. Environmental contamination is a large factor contributing to poor food utilization. The safety of food in the urban environment is a subject of concern. Street foods are often prepared under unhygienic conditions, and can contribute to outbreaks of food-borne illness. The health status of any group will be influenced by access to services, including primary health care and education, as well as potable water, sanitation systems and general environmental conditions (Costello, 2017) .
Availability, access and utilization are hierarchical in nature (IFPRI, 2017; Costello, 2017) . Food availability is necessary but not sufficient for food accessibility and access is necessary but not sufficient for utilization. In a larger sense, two broad groups of factors determine food security. These are supply side factors and demand side factors. The supply-side factors are those that determine food supply or food availability. In other words, they are determinants of physical access to food at national, household and intra-household levels (IFPRI, 2017; FAO, 2017) .
The demand side factors on the other hand are factors that determine the degree of access of countries, households and individuals to available food. They are, in other words, determinants of economic access to food or determinants of entitlement to available food. The minimum is related to, among other things, body size, weight, sex, nature of work and, for women, pregnancy or lactation status. Food security at the sub-national level means the assured availability of food for individual households to draw on to meet their minimum consumption requirements during a given period (Costello, 2017) .
Food security is the ability of poor countries, poor families and poor individuals to purchase sufficient quantities of food from existing supplies. Improving food security requires both increasing the purchasing power of the poor and boosting overall food production. Developing countries can develop a two-pronged strategy to promote food security. In the long run, efforts must be made to increase the purchasing power of the poor by raising the overall level of food production in the third world (UNDP, 2016) . Increased food supplies and purchasing power must be inextricably linked to elements of any long-term food security efforts. In the short run, redistributing food supplies from the developed to the developing world is likely to be the best way to meet the more immediate food security needs of the poor (World Bank, 2017) .
There is other concept of food security that is worth mentioning here; that is the issue of food insecurity. It is believed that people who frequently do not have enough to eat according to accepted cultural norms created a crisis. For this reason, the phrase 'Food Insecurity' was used to describe the instability of or regional food supplies over time. It was then expanded to include lack of secure provisions at the household and individual level. Food insecurity concern is due to inadequate physical availability of food supplies, poor access among the population, or inadequate utilization of food (Onoja, 2017) .
According to United Nations Development Programme (UNDP, 2016), the concept of food insecurity has evolved, developed, multiplied and diversified since the world food conference of 1974. The main focus has shifted from global and national to household and individual food insecurity and from food availability to food accessibility and the security of access.
The continued increase in globalization and integration of food market has intensified competition and efficacy in Agriculture. Yet in the same vain, agriculture faces a range of modern and serious challenges, particularly in developing countries that are exposed to price shocks and climate change and continued deficiencies in infrastructure in rural areas in addition to growing population, growing demand for food, rising poverty, economic stagnation, climate change and worsening environmental degradation. Food insecurity has caused a lot of challenges which are very huge and thereby reducing efficiency and maximization in small holder farm productivity. To empower male and female house hold head with knowledge on determinants of vulnerability of food insecurity and its effect and increase their productivity and income as well as protect their food security and livelihoods and to harness knowledge effectiveness to complex rapidly changing global market (avoiding falling behind the technology curve). Onuk (2016) reported that one way of increasing farm output is the cropping systems where crops continue to be grown in traditional formats with limited scientifically established cultural practices that would exploit interaction between two or more crops for maximum yield and weed suppression. Food insecurity reduces diversity of diet and income, causes instability of production, and increases insect pest and disease incidence, inefficient use of labour, and drastic or gradual reduction of food production with limited resources and also minimization of returns under low levels of technology. This study is justified given that most researches on food insecurity always focused on the aspects of effect and less emphasis on determinants of vulnerability to food insecurity issues for sustainable agricultural development. The results from this will be useful for policy makers to come up with policies that will address the problems faced by farmers' production, thus increasing local production. The study will also demonstrate on the extent of profitability of farming system to reduce food insecurity and thus encourage people to embark on ways to control determinants of vulnerability that lead to food insecurity. Intending researchers will find the work as a useful guide in their efforts to carry out similar research elsewhere.
Objective of the study 1. Describe the socio-economic characteristics of the male and female households in the study area. 2. Identify the effects of food insecurity on male and female headed households. 3. Identify the determinants of vulnerability of households to the food insecurity.
METHODOLOGY

Study area
The study was conducted in Lafia local government area of Nasarawa state, Nigeria. The local government is located between 8 0 and 9 0 East of the Greenwich meridian and latitude 8 0 and 9 0 north of the equator. In terms of the vegetation, the local government lies largely within the guinea savannah ecological zone. Its wet season starts from March/May to October. The local government area Onuk et al. 45 has an annual average rainfall of about 1,288 mm and an average temperature of about 32 0 C. Sandy, loamy and clay fine sand and silt are found in Fadama areas. The major occupation of the people in the area include farming of upland crops such as millet, sorghum, groundnut, cowpea, etc. and in the dry season major crops include vegetable crops like tomatoes, hot pepper, garden egg, (Adefila, 2014; Abaje et al., 2015) . According to the National Population Commission (2006) 
Sampling technique
A purposive sampling technique was used for this study. A two-stage sampling technique were adopted to select the respondents. The first stage was the random selection of three (3) districts from Lafia Local Government Area and the selection of four (4) villages which include (Danka, Akurba, Akunza, Kwandare). The second stage was the selection of twenty (20) respondents (10 male and 10 female respectively) per village making a total of eighty (80) respondents for the study.
Data collection and analysis
Primary data were used for this study. The data were collected with the aid of a structured questionnaire which were administered to the respondents. Data were collected on the socio-economic characteristics of the respondents in the study. Descriptive analysis such as mean, frequency and percentage were used to achieve objectives 1; t-test and simple regression analysis were used to achieve objectives 2 and 3, respectively. The estimated simple regression model was specified as follows:
Yi= β0+β1X1+ β2X2+ β3X3+ β4X4+ β5X5+ β6X6+ β7X7+ β8X8+Ui
Where: Yi = Level of household insecurity, X1 = Sex (gender) male=1, female=0, X2 = Marital Status (Married=1, single=0), X3 = Occupation, X4 = Education level, X5 = Type of Labour, X6 = Income Level, X7 = Farm size of farmers (in hectares), X8 = Access to extension services, β = Constant and Ui = Error term.
Socio-economic characteristics of the respondents
The socio-economic characteristics of the respondents are presented in Table 1 ). This implies that the male and female headed households were in their middle or youthful age in the study area. The result indicated that the respondents are in their active work life and can struggle to get food. The result further revealed that male (40) and female (40) were purposively sampled in order to examine the coping strategies employed and identify the determinants of vulnerability to food insecurity. The selection was based on equal basis to avoid bias in the research. The result revealed that greater proportion of the male headed household respondents 20 (57.5%) were married, while 8 (20.0%) were single, the female headed household indicated that 27 (67.5%) were married, while 6(15.0%) were single. This implies that majority of the male and female headed household were married. Furthermore, the family size of the male headed household respondents was 42.5%, while the female headed household had 47.5%h This indicates that the male and female headed households had large family size and this has implication on food security because, the larger the family size the more food is consumed.
The education level of the respondents revealed that majority 12 (32.5%) of male headed households had secondary education while the 16 (40.0%) of the female headed household had secondary education. This implies that the female headed household are slightly more educated than the male headed household. The Table 1 revealed that the male headed households had 20.0% high income level, 42.5% had low income level and 37.5% moderate income level, while the female headed households had 40.0% moderate and 60% low income. This implies that the male headed household earn more income than the female headed household because they engage more in business activities compare to the female headed household. This is in line with Shiferaw et al. (2003) , who reported that business activities such as trading and farming is a factor that constitute the increase of male farmers' income.
The result from the Table 1 also indicated that majority 25 (62.5%) of the male headed households and majority 24 (60.7%) of the female headed households used family members as source of labour. Table 1 further revealed that majority (67.5%) of the male headed households do not have access to extension services and majority (55.0%) of the female headed households do not have access to extension services. This implies that both the male and the female headed households had no access to extension services. The result from the Table 1 further revealed that the majority (67.5%) of the male headed households had farm size of >1 to 2 hectares. and the majority (90.0%) of the female headed households had farm size <1 to 2 hectares. This implies that majority of the male headed household had more farm size for farming activities than female headed household and this is in agreement with the work of Mucavele (2001) , who reported in his work in Ethopia that male have access to more land for farming activities than female farmers.
The result of the t-test in Table 2 presents the effect of determinants of food insecurity to male and female headed households in Lafia Local Government Area, Nasarawa State, Nigeria. The mean effect of determinants of food insecurity to the male headed household was 4.8750 and that of the female headed household was 5.0750; this implies that the mean difference was 0.20000. The calculated t-value was 0.399 which is less than the table value of 1.962 at 3% level of significance. Therefore, this suggests that there is significance difference in the effects of determinants of food insecurity between male and female headed households in the study area. The result revealed that the female headed household are more vulnerable to the determinants of food insecurity through the effect as compared to the male headed households. Table 3 shows the regression estimation of determinants of vulnerability to food insecurity among male and female headed households. The result revealed that the combine effect of independent variables (marital status and educational level were significant at 5% while farm size was significant at 10%) on the level of household food insecurity (Y). However, sex, income level, occupation, type of labour and access to extension were not significant. The effect of the independent variables which are the determinants of vulnerability of headed households to food insecurity indicated that three variables which are farm size, educational level and income level had a positive relationship, this implies that the higher the farm size, the higher educational level and the higher the income level, the less vulnerability or decrease in food insecurity among men and women headed households in the study area. While the result revealed that sex (gender), marital status, occupation, type of labour and access to extension had a negative relationship and impact respectively on the determinants of vulnerability to food insecurity, this implies that decrease in the number of male and female headed households will result to the increase in food insecurity. However, marital status, type of occupation, type of labour and lack of access to extension services have negative impact which will result to households more vulnerable to food insecurity in the study area. The R 2 = 0.196 implies that 20% of the analysis predicted that the independent variables selected on the level of household food insecurity have effect on vulnerability to food insecurity.
Conclusion
This research examines the determinants of food insecurity among male and female headed households in the study area. The result used descriptive statistics to measure the vulnerability to food insecurity base on respondents frequency and severity of level of households to food insecurity, and also to examine the determinants of vulnerability using t-test and regression analysis to compare the gender that is mostly affected to vulnerability to food insecurity more. The following conclusion emerges from the research: Firstly, there is greater inequality in terms of resource availability to male and female headed households in the study area. Male headed households possess more resources than female headed households for example annual household income is significantly higher in male than female headed households. This research like many other studies confirms the presence of gender differences in household resources availability and allocation in Nigeria. Specific polices providing increase access to education, land and off land activities for female headed households would be needed to remove the gender disparity.
Secondly, directly linked to the above, the female headed households are more vulnerable to food insecurity, using strategies in the result, the measures show that female headed households suffer more effect compare to the male headed households. This result calls for conscious effort to increase and equip female headed households with education and provision of resources, opportunity for employment and income to reduce poverty and stress.
Finally, the result revealed that marital status, farm size and educational level were significant in determining food vulnerability in the gender household. This implies that increase in marital status, farm size and educational level will reduce the risk of the gender base falling into food insecurity in the future in Lafia Local Government Area, Nasarawa State and Nigeria as a whole.
